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second% and% third% studies% assess% the% outcomes% of% the% microvascular% combined%
osteomuscular% latissimus% dorsi% scapula% flap% and% the%microvascular% latissimus% dorsi%
flap%combined%with%Ilizarov%distraction%osteogenesis% in%reconstruction%of%compound%
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Table 1.  Gustilo and Anderson open fracture classification. 
Gustilo-Anderson grade Definition 
I An open fracture with a wound less than one centimeter long and 
clean. 
II An open fracture, with a laceration more than one centimeter 
long without extensive soft tissue damage, flaps, or avulsions.  
III Either an open segmental fracture, an open fracture with 
extensive soft tissue damage, or traumatic amputation. 
III A Adequate soft tissue coverage of a fractured bone despite 
extensive soft tissue laceration of flaps, or high-energy trauma 
irrespective of the size of the wound. 
III B Extensive soft tissue injury with periosteal stripping and bony 
exposure. This is usually associated with massive contamination. 



















Figure 1. AO classification for tibia fractures (copyright AO Foundation. Published with 
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Figure 3. Cross-sectional view of the leg and its muscle compartments. 
Figure 4. Correct alignment of the ankle. Tibia 
on the top in in contact with the fibula. Beneath 
the tibia is the talar bone. (copyright AO 
Foundation. Published with permission from AO 
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Table 2. Most relevant factors affecting fracture healing. 
Main factor Subfactor Reference(s)* 
Injury type   
 Energy level (high/low) Karlani et al. 2001, Zura et al. 2016# 
 Fracture type (open/closed) Frey et al. 1994, Perlman et al. 1999, Salem 2012, 
Zura et al. 2016# 
 Zone of injury (extent) Karlani et al. 2001, Oostenbroek et al. 2009, Salem 
2012 
 Degree of bone loss Oostenbroek et al. 2009, Salem 2012 
 Displacement Ferrandez et al. 1991, Karlani et al. 2001, 
Robinson et al. 2004 
 Fracture pattern Robinson et al. 2004, Salem 2012 
 Contamination Karlani et al. 2001 
 Bone blood supply Frey et al. 1994 
 Fracture location Zura et al. 2016# 
 Soft tissue involvement 
(extent) 
Gustilo et al. 1987, Salem 2012 




 Infection  Struijs et al. 2007, Alemdarolu et al. 2009, Egol et 
al. 2012 
 Substance abuse  Perlman et al. 1999 
 Comorbidities  Zura et al. 2016# 
 NSAID treatment  Zura et al. 2016# 
 Metabolic disease  Cheung et al. 2016, 
 Diabetes Perlman et al. 1999, Zura et al. 2016# 
 Smoking  Kyrö et al. 1993, Perlman et al. 1999, Zura et al. 
2016# 
 Age Ferrandez et al. 1991, Robinson et al. 2004 
 Gender Zura et al. 2016# 
 Obesity Zura et al. 2016# 




 Primary treatment  Egol et al. 2012 
 Treatment method Karlani et al. 2001, Salem 2012, Zura et al. 2016# 
 Treatment timing Fischer et al. 1991 
 Treatment complications Egol et al. 2012 
 Compartment syndrome 
and fasciotomy 
Reverte et al. 2011 
NSAID, non-steroidal anti-inflammatory drug; BMI, body mass index, *Level IV Studies; # Level III Study 
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of' the' reconstructive' ladder' (Figure$ 5)' in'
1982' (Mathes' and' Nahai' (1982).' It' was'
designed' to' clarify' the' options' in'wound'
closure'and'reconstructive'surgery.'In'this'
scheme,' the' surgeon' should' always'




On' the' first' rung' of' the' ladder' lies'
secondary$ intention,' which' means'
healing' through' granulation' from' the'
bottom' of' the' wound' by' leaving' the'
wound' open.' The' wound' can' be' closed'
also' with' primary$ intention.' If' primary'
closure' is' not' possible' due' to' infection,'
swelling,' or' wound' extensiveness,' the'
wound'can'be'allowed'to'heal'by'delayed$primary$closure.''
On' the' next' rung' is' autologous' skin$ grafting' (splitFthickness' and' fullFthickness).'
Tissue$ expansion' can' provide' soft' tissue' for' defect' coverage.' Next' is' local$ tissue$
transfers,' including' local$flaps'(transposition,'rotation,'and'advancement'flaps)'and'
pedicular$ flaps.'Free$ tissue$ transfers' lie'on' the'upmost' rung'of' the' reconstructive'
ladder.' These' tissue' transfers' are' indicated' in' cases' where' other' options' are'





freely' move' up' and' down' the' reconstructive' ladder' to' select' the' reconstructive'
technique'most' likely' to' result' in' an' optimal' outcome' in' contrast' to' choosing' the'
simplest' method.' Nowadays,' the' most' appropriate' method' is' preferred' over' the'
simplest'method.''
Table 3. Basic plastic surgical free flap approaches. 
Free flaps  
   fasciocutaneous!
   musculous!
   osseous!
Composite tissue transfers 
   musculocutaneous 
   osteofasciocutaneous 
   osteomusculous 
   osteomusculocutaneous 
Figure 5. The reconstructive ladder.      
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Figure 6. Free latissimus dorsi flap. (copyright 2013 From Reconstructive Surgery of the Lower 
Extremity by Pu, Levine and Wei. Reproduced by permission of Taylor and Francis Group, 




The$ gracilis$ flap$ was$ first$ described$ by$ Pickrell$ (1952)$ in$ rectal$ sphincter$









The$ free$ rectus$ abdominis$muscle$
flap$ (Figure' 7)$ has$ been$ used$ in$
lower$ extremity$ reconstruction$by$
several$authors$(Musharafieh$et$al.$
2000,$ Hammert$ et$ al.$ 2000,$ XingK
Quan$ et$ al.$ 2004).$ Its$ long$
configuration$ and$ pedicle$make$ it$
a$ suitable$ option$ for$ soft$ tissue$
reconstruction,$especially$for$long,$
thin$ defects$ in$ the$ lower$ leg.$ A$
study$ of$ 40$ patients$ who$
underwent$ lower$ extremity$
reconstruction$ with$ a$ free$ rectus$
abdominis$ flap$ showed$ a$ success$
rate$ of$ 92.5%$ during$ an$ average$
followKup$ of$ 3.6$ years$
(Musharafieh$ et$ al.$ 2000).$
However,$ a$ study$ by$ Fischer$
revealed$ that$ the$ risk$ of$ delayed$
venous$ thrombosis$ is$ significantly$
higher$ using$ the$ free$ rectus$
abdominis$ flap$ than$ the$ free$ gracilis$ and$ the$ latissimus$ dorsi$ flaps$ (Fischer$ et$ al.$
2013).$ The$ donor$ site$ fascia$ can$ be$ closed$ directly$ after$ raising$ the$ free$ rectus$
abdominis$ flap.$ However,$ the$ risk$ of$ donor$ site$ abdominal$ wall$ bulging$ and$
herniation$negatively$affects$the$overall$feasibility$of$the$free$rectus$abdominis$flap$
(Kroll$et$al.$1995).'' '
Figure 7. Free rectus abdominis flap. (copyright 
2013 From Reconstructive Surgery of the Lower 
Extremity by Pu, Levine and Wei. Reproduced by 
permission of the Taylor and Francis Group, LLC, a 
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Table 4. List of techniques used in bone reconstruction. 
Bone grafts
   Autografts
      Cancellous bone grafts
      Cortical bone grafts
      Corticocancellous bone grafts
   Allografts
Induced membranes (the Masquelet) 
Distraction osteogenesis 
    Bone lengthening 
    Bone transport
Endoprotheses
Vascularized bone transfers
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Figure 8. The Ilizarov bone transport technique. (copyright 2013 From Reconstructive Surgery 
of the Lower Extremity by Pu, Levine and Wei. Reproduced by permission of Taylor and 
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Table 5. Advantages and disadvantages of different vascularized bone flaps in compound fracture 
reconstruction. 
 Bone Soft tissue 
 Configuration Length Width Vascularity Length Width Thickness 
Flap type       
Fibula flap Slender 
Long 
 
+++++ ++ ++ ++++ +++++ ++ 

Iliac flap Curvy 
Bulky 
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Figure 9. Harvesting the vascularized fibular transfer. (copyright 2013 From Reconstructive 
Surgery of the Lower Extremity by Pu, Levine and Wei. Reproduced by permission of Taylor 
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Figure 10. Harvesting of the free iliac crest 
flap. (copyright 2013 From Reconstructive 
Surgery of the Lower Extremity by Pu, 
Levine and Wei. Reproduced by 
permission of Taylor and Francis Group, 











()* "& -) +) *% (%$)*(+* * *"(
%# *( .*$), *"( $(%)) $  =A3
/(3%" -%#$2 * * :?3/( %""%-3+&1
*  $%%* )%(  ()$ *% :99
(%# * )"$ )%( % <<1 $*$
&(* +$*%$ % * $!"2 %( $
%""+)  %% ()+"*) +)$ * (
"()*"&%()+*"((*(%))*(
" **#&* *% , (*(%)) -*
%*( #*%) $ *-% &*$*) 4%( * "2
;9:>52 %"%" %$ +$%$ $ +""
-* ($ -) , $
&&(%.#*"/ ). #%$*)2 * * %$3 $
*-%3/( %""%-3+&)1 ()&*,"/1 *
&*$*)   $% %#&"*%$)2
%$*"))1 *( )  &+*/ % &+")
+$*%$" $ 	% * %( &*$*)-%







,$) $ %""+) $*(%+ * (
%)*%#+)+"( "*))#+) %() )&+" "&
4 	
5 %( (%$)*(+*%$ % "%-
*) $ :BB< 4,$) * "2 :BB<52 
%""%-$ /(1 ""$ $) *#)(




"&-)+) *% *(* (%$&%)**(+#*





(%$)*(+*  %##$+* %#&%+$
(*+(% *)*" **(&("$
$*2  &*$* -) %""%- +& %(
*( #%$*) -* $% %#&"*%$)2 
($ &&( / %+$* * "2 4;99@5
""+)*(*  )+))+" (%$)*(+*%$ %
*(&*$*)-**"*)2$&*$*
+$(-$* (%$)*(+*%$ + *% $
.*$),)*" ***(#%*%(,"$*2 *-%%*(&*$*)
('+((%$)*(+*%$*(()*%$%)%**))+)(%#2+*%())(
Figure 11. (A) Lateral radiograph 
demonstrating a large primary defect of 
the distal tibial due to rally motor 
vehicle accident. (B) Intraoperative 
photograph illustrating large bone 
defect after resection of pathological 
tissue and modeling of the recipient 
site ready for vascularized composite 
transfer. (C) Intraoperative photograph 
illustrating the composition of the free 
osteomusculocutaneous iliac crest flap. 
(D) Postoperative lateral radiograph 
demonstrating tibiotalar arthrodesis 
using the free iliac crest flap fixed with 
K-wires. (E) Postoperative photograph 
illustrating the result of a musculous 
part of the flap covered by split skin 
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Figure 12. (A) Bony structure of the scapula showing the options for raising the scapula 
transfer. (B) Options for the composite vascularized osteomuscular or osteomusculocutaneous 
flap. (copyright by AO Foundation. Published with a permission of AO Foundation. Switzerland. 










Figure 13. A 27-year-old man with a Gustilo and Anderson type IIIC open fracture due to 
shotgun injury. Primary defect with an extensive soft tissue loss. The fracture has been 
stabilized using a pinless-fixator. 
Figure 14. (A) Radiograph on admission showing a fragmented tibial fracture with large 
zone of injury. (B) Post-operative lateral tibial radiograph 8 days from reconstruction using 
free latissimus dorsi scapula flap. The bone is placed between the bone fragments and 
fixed with K-wires. The fracture has been stabilized with a Hoffman fixator. (C) 
Postoperative outcome 9 days from microvascular flap reconstruction showing the 
cutaneous section of the flap distally and the musculous section covered with split-
thickness skin grafting. (D) Lateral radiograph 5 months after reconstruction showing full 
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Table 7. Most pertinent phases in the translation and cross-cultural adaptation guideliness 
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" X X  X X X X X X X X 
 # X   X X X  X X   
 $ X X  X X X  X X X  
  X X  X X X X X X X  
  X X  X  X X X    
	  X   X  X X X   X 
  X X    X  X    
 ! X X  X X   X X   
 ! X  X  X   X    
 " X X X   X  X    
 " X X    X  X  X  
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Table 8. Procedure codes for Studies I-IV. 
THL code  Interpretation 
Study I  
   NHJ 10 Ankle fracture osteosynthesis 
   NHU 20 Removal of implants from foot or ankle 
   NHG 20 TC joint fusion 
Studies II-IV  
   ZZM 00 Composite graft 
   ZZQ 10 Free microvascular graft of skin and muscle 
   ZZQ 20 Free microvascular graft of skin, muscle, and bone 
   ZZQ 30 Free microvascular graft of muscle 
   ZZQ 40 Free microvascular graft of bone 
   NGK 69 Tibial lengthening  
   NGK 70 Tibial bone transfer, transport  
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Table 9. Defect etiology and number of deep infection and peudarthroses at the time of admission. 
 Study I Study II Study III Study IV 
 n = 166 n = 26 n = 16 n = 13 
Etiology     
   Trauma 157 26 16 12 
      Closed fracture 131 3 3 4 
      Open fracture  18 23 13 7 
         Gustilo-Anderson I N/A 2 - 1 
                                       II N/A - - 2 
                                       IIIA N/A 3 1 - 
                                       IIIB N/A 16 5 1 
                                       IIIC N/A 2 7 3 
   Rheumatoid - - - 1 
Deep infection 6 11 2 6 
Pseudarthrosis - 7 4 4 
Soft tissue defect 8 26 16 12 
Other 3 - - . 
Table 10. Defect characteristics and location. 
 Study I Study II Study III Study IV 
 n = 166 n = 26 n = 16 n = 13 
Bone defect size, cm (range) N/A 6 (1.5-10) 12 (5-22) 7 (5-9) 
Bone defect location     
   Tibia 78 26 16 8 
   Talus 1 - - 3 
   Calcaneus 7 - - 2 
   Fibula 61 - - - 
   Other  19 - - - 
Compound defect N/A 26 16 12 
Table 11. Patient demographic details, significant predisposing factors, and comorbidities.  
 Study I Study II Study III Study IV 
 n = 166 n = 26 n = 16 n = 13 
Mean age, years (SD) 55 (16) 41 (17) 33 (13) 39 (13) 
Sex (male/female) 78/88 23/3 16/0 13/0 
Clinical follow-up time 3mo -14y 0.5mo - 14y 8mo - 21y 15mo - 8y 
Smoking N/A 8 5 4 
Comorbidities 1 7 2 3 
   Diabetes mellitus 5 4 1 - 
   Acute renal failure - - - 1 
   Osteoarthrosis - - - 1 
   Mental health problems 1 2 1 - 
   Alcoholism N/A 3 - 1 
   Peripheral arterial disease 1 1 - - 
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Table 12. Kellgen and Lawrence grading system for postoperative knee osteoarthrosis. Modified 
from Kellgen and Lawrence 1957. 
Grade  Explanation 
0 None Definitive absence of x-ray changes of osteoarthrosis 
I Doubtful Doubtful narrowing of joint space and osteophyte formation 
II Minimal Osteophytes and narrowing of joint space 
III Moderate Definitive osteophytes, joint space narrowing, potential deformity of 
bone contour 
IV Severe Large osteophytes, significant joint space narrowing, sclerosis, definite 
bone contour deformity 
 
Table 13. Takakura scoring for ankle osteoarthritis (Takakura et al. 1995). 
Stage Definition  
I No joint space narrowing, but early sclerosis and osteophyte formation 
II Narrowing of the joint space medially 
III Obliteration of the joint space with subchondral bone contact medially 
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Table 14. PRO instruments used in Studies I-IV. 
 PRO FIT DASH LEFS ODI VAS FA QuickDASH 15D 
Study I  +  +    + 
Study II      + +  
Study III  + + +    + 
Study IV  +   + +  + 
FIT, Frequency Intensity Time index; DASH; Disability of the Arm, Shoulder and Hand 
questionnaire; LEFS, Lower Extremity Functional Scale; ODI, Oswestry Disability Index; VAS-FA, 
Visual Analog Scale Foot and Ankle; QuickDASH, short version of the DASH; 15D, 15-dimension 
HRQoL instrument 
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Figure 16. Translation and cross-cultural 
adaptation process of the Finnish versions 
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Table 15. Internal consistency of the 20 items in the LEFS. 
 N Cronbach’s alpha (95% CI) 
All participants 166 0.96 (0.94 to 0.97) 
Within one year of procedure  63 0.96 (0.93 to 0.98) 
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Table 16. List of early complications ( 30 days).   
 Study II Study III Study IV 
 n = 26 n = 16 n = 13 
No. of patients with early complications 5 6 6 
No. of early complications 8 7 6 
Thrombosis 2 2 2 
Failure of osteosynthesis 1 - - 
Pin site infection 2 2 - 
Superficial infection 1 1 - 
Partial flap necrosis 1 2 5 
Skin graft necrosis 1 - - 
Total flap loss - - - 
 
Table 17. List of late complications (> 31 days).  
  Study II Study III Study IV 
 n = 26 n = 16 n = 13 
No. of patients with late complications 11 12 9 
No. of late complications  14 26 14 
Infection 1 - - 
Pin site infection 1 4 - 
Fistulation 1 5 4 
Partial flap necrosis 1 1 5 
Fracture - 4 - 
Delayed union 7 3 3 
Pseudarthrosis 1 2 1 
Iliac spine avulsion fracture 1 - - 
Incisional hernia - - 1 
Malunion - 3 - 
Osteomyelitis - 4 1 









Table 18. List of early reoperations ( 30 days).   
 Study II Study III Study IV 
 n = 26 n = 16 n = 13 
No. of patients with early reoperations 5 5 7 
No. of early procedures 6 7 8 
Revision 5 4 5 
Reanastomosis 1 2 1 
Evacuation - - 1 
Vein grafting - 1 1 
 
Table 19. List of late reoperations (>30 days).   
 Study II Study III Study IV 
 n = 26 n = 16 n = 13 
No. of patients with late reoperation 14 15# 10 
No. of late procedures 27 30 17 
Cancellous bone grafting 6 4 8 
Biomaterials 1 1 1 
External fixator change 2 - 2 
Revision 3 4 2 
Osteofixation 1 2 1 
Removal of osteosynthesis 1 2 - 
Tissue repair 2 - - 
Bone lengthening 2 - - 
Release of structural units 1 1 - 
Tendon reconstruction 1 - - 
Flap debulking 2 3 1 
Scar repair 3 2 - 
Vascularized fibula transfer 1 - - 
Amputation 1 1 - 
Soft tissue reconstruction 1 3 - 
Arthrodesis - 4 - 
Donor site refinement - 1 - 
Exploration - 1 - 
Malunion correction - 2 2 
#For one patient, this information was unavailable. 
Table 20. Time (months) for full mobilization and complete radiological bone union. Patient-
reported return-to-work ratio, analgesics, and special insole use. 
 Study II Study III (a) Study III (b) Study IV  
 n = 26 n = 11 n = 5 n = 13 
Full weight bearing 4 (1-10) 14 (3-36) 11 (4-34) 5 (3-46) 
Bone union 10 (3-27) 16 (7-56) 32 (12-60) 22 (7-46) 
Return to work 18/20  9/9  3/4  6/6  
Analgesics use 1/14  1/8  0/3 1/7 
Special insoles 5/14  6/8  1/3 N/A 
The time for full mobilization and bone union are presented in averages (ranges). In Study III, the 
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Table 21. VAS-FA module and overall scores.  
 Pain Function Other complaints Overall 
Patient     
1  100.0 100.0 100.0 100.0 
2  100.0 71.4 85.6 80.9 
3 95.8 75.9 66.0 77.4 
4  95.3 98.2 96.0 97.1 
5  88.3 89.7 95.4 90.9 
6  87.3 82.2 81.2 83.0 
7  85.0 94.8 88.6 91.3 
8 77.8 78.1 73.2 76.8 
9  68.8 80.6 71.0 75.9 
10  55.0 70.9 77.0 69.3 
11 44.8 81.2 70.0 71.1 
12 34.8 63.2 54.4 55.3 
13  28.0 33.0 45.0 35.0 
14  19.8 34.7 24.8 29.3 
Mean (SD) 70.0 (28.3) 75.3 (20.5) 73.4 (21.1) 73.8 (21.2) 
SD, standard deviation 
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Table 22. Patients’ QuickDASH scores from worst to best. For item content, see Appendix 7. 
!
Radiographic!evaluation!!










The#median# clinical# follow4up# time# of# patients# in# Study# III# was# 4.7# years# (IQR# 4.5;#
range#0.7#to#21.8#years).#Seven#early#complications#(within#30#days)#were#identified#
(21%).# Thrombosis# of# the# microvascular# flap# necessitated# reanastomosis# and# vein#
grafting# in# two# cases# each.# Superficial# infection# and# partial# flap# necrosis# (1# of# 16#
flaps)# required# revision# procedures.# No# flaps# were# lost.# Early# pin# site# infection#
occurred# in# two# patients,# leading# to# late# fistula# formation# that# required# antibiotic#
treatment#and#revision#procedures.#
There# were# 26# late# complications,# occurring# more# than# 31# days# postoperatively#
(79%)# (Table$ 17).# Four# pin# site# infections# requiring# surgical# revision# were#
encountered.#Three#additional#fistulation#cases#of#fistulation#were#found,#leading#to#
osteomyelitis#in#one#case.#Late#osteomyelitis#requiring#surgical#revision#was#present#
in# four# cases.# Cancellous# bone# grafting#was# used# in# 8# of# the# 16# cases# to# enhance#
bone# union.# Two# patients# in# the# bone# transport# group# underwent# late# corrective#
Item  1 2 3 4 5 6 7 8 9 10 11 QDASH  SCORE   
Patient              
1  4 4 3 3 4 5 1 2 2 2 2 47.7 
2  2 1 1 3 1 1 1 2 1 3 2 25.0 
3  1 3 2 2 1 1 1 1 2 2 2 15.9 
4  1 5 1 2 1 1 1 1 1 1 1 11.4 
5  1 1 1 1 1 1 1 1 1 1 1 0.0 
6  1 1 1 1 1 1 1 1 1 1 1 0.0 
7  1 1 1 1 1 1 1 1 1 1 1 0.0 
8  1 1 1 1 1 1 1 1 1 1 1 0.0 
9  1 1 1 1 1 1 1 1 1 1 1 0.0 
10  1 1 1 1 1 1 1 1 1 1 1 0.0 
11  1 1 1 1 1 1 1 1 1 1 1 0.0 
12  1 1 1 1 1 1 1 1 1 1 1 0.0 
13  1 1 1 1 1 1 1 1 1 1 1 0.0 
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New bone (cm) LEFS  
score 
(max 80 points) 
No.    
1 Transport 3.0 74 
2 Elongation 3.5 68 
3 Transport 7.0 66 
4 Elongation 3.0 60 
5 Transport 2.5 60 
6 Transport 2.0 60 
7 Elongation 3.2 58 
8 Transport 5.5 54 
9 Transport 4.0 53 
10 Transport 6.0 51 
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Figure 18. Mean 15D dimension scores compared with that of an age-standardized general 
population.?
Figure 17. Mean scores of each of the LEFS items completed by 11 of the 16 patients. For 









































*** p < 0.01 
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! !! Results!!
!! 70!
and$ the$ other$ four$ were$ retired.$ One$ patient$ proclaimed$ needing$ daily$ analgesics$




The$ assessment$ of$ the$ reconstructed$ site$ in$ Study$ IV$ revealed$ an$ average$ VAS9FA$
score$of$52.7$points$ (range,$8.0985.3$points).$Patients’$mean$scores$on$each$of$ the$
VAS9FA$modules$and$the$mean$overall$scores$are$presented$in$Table&25.&
Table 25. Patients’ VAS-FA scores. 
SD, standard deviation; TC, talocrural 
Donor+site++
The$study$showed$that$the$donor$site$performed$perfectly$or$almost$perfectly$in$five$
of$ the$ seven$patients$participating$ in$ the$ cross9sectional$ assessment.$One$of$ these$






Pain Function Other 
complaints 
Overall 
Patient       
1  TC arthrodesis 91.8 83.8 83.2 85.3 
2  Talus 84.8 80.7 80.7 81.6 
3  Calcaneus 63.0 87.8 71.2 78.7 
4 Tibia 49.8 59.7 55.7 56.6 
5  Tibia 40.0 9.0 19.4 17.8 
6  TC arthrodesis 21.3 55.6 55.6 40.7 
7  Pantalar 
arthrodesis 
2.3 2.7 2.7 8.0 
Mean (SD)  50.4 (32.5) 51.0 (28.5) 73.4 (14.0) 52.7 (31.5) 
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Population 0.939  
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Figure 21. (A) A fragmented compound fracture of the tibia, where free latissimus dorsi 
scapula flap can be indicated in the treatment. (B) Absolute bone loss of the tibia due to an 
open fracture. Free latissimus dorsi transfer combined with the bone transport can be indicated 







+(-$ $( <'-&!, , $6 CAAG=6 	'/.*3 , !* +*!+ /+ +%$$ &
&*$!2!$!,1 ' ,  *+-$,+ !+ /#6 
& ,  (*+&, +*!+ ' CG '%(*$
(,!&,+3 , %& ,!% '*  !.!& '& -&!'&/+ BA%'&, + < F=6 !% ,'
*!'$'!$'&-&!'&/++!&!!&,$1$'&*, &!&(*.!'-++,-!+6
&#$ -&,!'& ' ,  *'&+,*-, $!% *& *'% +!&!!&,$1 !%(!* ,'
(*,6+'& , +'-,'%+3 !, ((*+ , , , %'*!+,$ , ,/!, 
!&,*;*,!-$* !&.'$.%&,3 , %'* !, ,+ &#$ -&,!'&6	'/.*3 ,  +,-1
('(-$,!'&/+,''+%$$,'*/+'$!'&$-+!'&+'&*&!&, !%(,',
$',!'&'&&#$%',!'&6
 '-$* -&,!'& ' ,  '&'* +!, *& *'% +!&!!&,$1 !%(!* ,' &'
$!%!,,!'&+6 '-,'%+' , !+ *'++;+,!'&$++++%&, + '-$ !&,*(*,
/!,  -,!'& -+ ,  ' '*, /+ +%$$3 &' +$!& , /* .!$$3 &
#&'/$'3'*!&+,&3*',,'*-'*+ '-$*"'!&,+,,-+/+$#!&6*.!'-+
+,-!+  .3  '/.*3 ++++ + '-$* -&,!'& ,* * $,!++!%-+ '*+! $(
,*&+*6 +'-,'%+*!+-++!&%'*,!$!&,!'&G6B6C6
/'-!  "  !&#!"
 *  + & $!%!, , '& + ' * $,!++!%-+ '*+! %-+$ $(
*'&+,*-,!'& '%!& /!,  ,  
$!2*'. , &!)- !& ,!!$ *'&+,*-,!'&4
 '/.*3.!&+-(('*,+, -+', !+, &!)-!&+$,++<*((!&*
, $6 CABD=6   (*+&, +,-1 '&!*% , , , %!*'.+-$* &+,'%'++ '*
$(+*&', '%(*'%!+/ & 
$!2*'.!+,*,!'&'+,'&+!+ !+-+ '* ,!!$
'& ,+ '* '**,!& ,!!$ $!% $&,  !+*(&1 ,* +', ,!++-
*'&+,*-,!'&-+!&,  * $,!++!%-+'*+!%-+$ $(6  $'&;,*%'-,'%+




 *,-*+6 	' /+ '-& ,'  '%(*$ /!,  & ;









 '(& *,-*+ *'&+,*-, -+!& * $,!++!%-+ '*+!3 *,-+ '%!&!+3 '*
,&% $,!++!%-+ '*+!:+**,-+ $( '%!& /!,  ,  
$!2*'. '& ,*&+('*,
<(!*',$6BJJC=6 !*+,-1+ '/, ,,%!&!%-%'BH%'&, +$$(,!&,+
 !. -$$ /! , *!& & *!'$'!$ '& -&!'&6 -%&7+ !&.+,!,!'&







 ,!! *,-* (,!&,+ -+!& * %-+$ $( & ,  
$!2*'.
, &!)- <-%& , $6 CAAB=6  + +,-!+ 1 (!*' & -%&  . + '/& 
BAAM'&-&!'&<(!*',$6BJJC3-%&,$6CAAB=6
&, (*+&,+*!+'BG
(,!&,+3 '& (,!&,   -+,!$' * 













(,!&,+!&$$1 !.-$$/! ,&*!'$'!$'&-&!'&6 !%,$6 <CABB=















$'++ & +)-$ ' '&  $!& '%($!,!'&+ +-  + &'&;-&!'& &
'+,'%1$!,!+6
  '-,'%+ +-(('*, ,  !&!&+ , , !+,*,!'& '+,'&+!+ '+ &',




+-*  (!& +!, !&,!'&6  !+ '%($!,!'&  + ,'  ,#& !&,' '&+!*,!'&
/ &-+!&, 
$!2*'.%, '6
 (*'+(,!. +,-1 1 1 , $6 <CABE= '%(* , 	' & *,-*&;,';/'*#
*,!'+!&(,!&,+<ECD=/!, $1-&!'&'*&'&;-&!'&,*%'*$'*,!!$
+ , *,-* <  BDI= /!,  (,!&,+ /!,  '%($, *!'$'!$ '& -&!'& < 
CIF=6 ',  '-,'%+/* +!&!!&,$1/'*+ !& ,  *'-(/!,  $1 -&!'& '*
&'&;-&!'& <1,$6CABE=6 
& , (*+&,+*!+3BC'BD(,!&,+ !&/'*#!& $!
*,-*& ,'/'*#6 '* '-* ' ,  +!0 (,!&,+ ,*,- ,' ,!!$ &'&;-&!'&3 , 
(*'(*,!./'*#!&+,,-+/+.!$$6$$ '-*(,!&,+/* !&,!./'*#!&
$!&*,-*&,'/'*#('+,'(*,!.$16
&&;*/$$ , $6 <CABD= !&$-!& , !* +,-1FH '(& ,!!$ *,-*+3 ED '
/ !  /*-+,!$',1( 


 *,-*+6 , ,  '&;1* '$$'/;-(3 , %!& /






 '-,'%+', (*+&,+,-1*!&'&'*&/!, , '+'&&;*/$$3
 '/.*3, 1*&',!*,$1'%(*$-,', !*&,'-,'%%+-*+
-+6
 ( , $6 <CAAJ= ++++ ,  $'&;,*% '-,'%+ ,  %& ' G 1*+
('+,'(*,!.$1 !& (,!&,+ /!,  +%&,$ ,!!$ *,-*+ ,*, -+!& '&
,*&+('*,6 !*+,-1*.$%&+'*'EH('!&,+'*, *(,!&,+'
$'+ *,-*+ '* -+,!$' ,1( 

 *,-*+ , , ! &', *)-!* +', ,!++-
*'&+,*-,!'&6 
& ,  (*+&, +,-13 ! , (,!&,+ / ' -&*/&, ,!! '&
,*&+('*,- ,'0,&+!.+'$-, ,!!$'& $'++ *!.FJ <I6G='-,'IA
 ('!&,+6  * * +.*$ ,'*+3 +-  + $'++ ' -&,!'&$ -&!,+3/ ! %1
 .& !%(,'&'-,'%6 
& , (*+&,+*!+3(,!&,+ %'*+.*'(&
*,-*+ , & , '+ !&  ( , $6 <CAAJ=6   '-,'%+ ' , + ,/' +,-!+
!&!,, ,+',,!++-*'&+,*-,!'&-+!&, ;%-+$$('-$.&$.,
,  -&,!'&$ '-,'%6  (7+ %& *+-$, '* '-* (,!&,+ !& ,  ,!!$




'(& *,-*+3 -, &' , /* .!$$ '* +', ,!++- *'&+,*-,!'&6 
& , 
(*+&, +*!+3 , * (,!&,+ / ' -&*/&,  *'&+,*-,!'& & $, '&
$&, &!&*!.%&'GC('!&,+6

&%'+,(,!&,+!&, !++,-13+ '-$*-&,!'&(*'.,''',**!+!&, 
$(6!'*&',$6<CABB='-&+!&!!&,$1$'/*-&,!'&', '&'*+!,, &













$'/*+'*!&, %'!$!,1!%&+!'&!+!&'&'*&/!, , ', *'-,'%+!&
, !++,-16-*, *3 ! *!+'%'*,&+1%(,'%++'*/+&',6 %&,$
-&,!'&+'*/+'%(*$/!, , ,', &*$('(-$,!'&& ! *, &
, ,'*((!&*,$6<CABD=6
/'. !! !"!
 +!'-,&'-+'%('+!,!'&', *!$!!+$&$(!.+, *! ,'&,'-*
,' ,  *!(!&, +!, & (*'.!+ &'-  +', ,!++- ,' '.* ,+ *'-& , 
&#$&$&-+6 $(!+($!$&&(($!,', -*.+ (', 
&#$ *!'&6 
, '$$'/+ ,  8($ $!# /!,  $!#9 (*!&!($ (*** !& ($+,!
+-*!$ +', ,!++- *'&+,*-,!'&6  !+ #!& ' +!'-,&'-+ !+$& $( $$'/+
*'(*,!'&+', '&/ &, +-*!$(*'-*!+(*'*%!&+.*$+,(+
-,'!,+$+,!&,-*'%(*/!, %-+$$(+6
&, (*+&,+*!+3, *'
,  +#!& !+$&+.$'((*,!$&*'+!+3&!& *'(*,!'&6' ,',$ $'++'
$( +', ,!++-+/+ &'-&,*6   $'&;,*% -&,!'&$ &	' '-,'%+
/* &'-*!& !&%'+, (,!&,+ '&+!*!& ,  .+,,!& ,*-%,! ,!'$'1
&, 0,&,', ,+6
  !$!*+,(*'.!+'&-(,'CE%!& $&, &E%!&/!, <#*,$6
CABE3'*,$6CABF=6	'/.*3, -*.'&'*%,!'&', !$!*+,%#+
!,-&+-!,$,'*'&+,*-,,+$**, &I%!&+!2!&, !+,$,!!6**
'& ,*&+*+ *'% ,  !$! *+, * , *!+# ' +,*++ *,-*+ , ,  '&'* +!,
<$&,!&! , $6 CAAJ=6 '* $*,+' , !( 1+$ ,!!3 .+-$*!2 !-$
,*&+* '* !+,*,!'& '+,'&+!+ '*+  ,,* *'&+,*-,!. $,*&,!.6
$&,!&!,$6<CAAJ=+*! *&!,!'&,**!+!&, *!$!*+,$(!&'&
(,!&, <DM= !&  + +*!+'DB(,!&,+6 +,-11 1'&+, $6 <CAAF=3'& , 
', *  &3 +,!%,  *&!,!'& , BHM ,* *!+!& ,  .+-$*!2 !$! *+,
,*&+* !& , !*CG;(,!&, +*!+6 
& , (*+&, +*!+3'&(,!&, +-* *'%
'&'*+!, *&!,!'&*)-!*!&$'$$(*'&+,*-,!'&6.&, '- '%($!,!'&+
%1'-*3, !$!*+,!+.!$'(,!'&'* *.+,!&.+-$*!2'&,*&+*+
&'%('+!,.+-$*!2'&$(+6
$&,!&!,$6<CAAJ=&',, ,I', !*DB(,!&,+ (!&$+,!&'*GA1+'*
%'*6 1$+'&',, ,I', DB(,!&,++-**'%/$#!&!!-$,!+'*
GA1+'*%'*('+,'(*,!.$16
&, (*+&,+*!+3+.*!+!$!,1', '&'*
+!, /+ &', !& '& ' +.& (,!&,+6  !+ (,!&,   +.* '&'* +!, (!&
&!&!$1+,*'&'(!'!+6!&'*'&'*+!,(!&/+*('*,1'&', +.&
(,!&,+6 ,*%!&+-&!+(-,!+, ,'&'*+!,'%($!,!'&+%1'-*,*


















,/';(,!&,+*!+' $*'&+,*-,!'&-+!&, * !$!*+, $(1#&
!++$* <CAAG=3 '& ' ,  (,!&,+ +-* (*,!$ $( &*'+!+ , , *)-!* &
!&+,(!+$&$(6
&$! ,', +!&!&+3(*,!$$(&*'+!+%-+,'&+!*
/ &-+!&, !+, &!)-6'(*,!'&+%1*)-!*6	'/.*3,  $'&;,*%
'-,'% ,* ,  * !$! *+, $( !+ -+ !& '', & &#$ (*'-*+ !+
&*$$1''6
!+ '( &  !& <CABB= '-& !& , !* *.!/' JH (,!&,+ , , , %!& ,!%
-&,!$ '& -&!'& /+ H %'&, + ,* .+-$*!2 !$! *+, ,*&+*6 *.!'-+
*('*,+  . + '/& , , !, ,#+ F ,' DB %'&, + '* ,  * !$! *+, $( ,'
 !. '%($, *!'*( ! '& -&!'& / & -+ !& '', & &#$
*'&+,*-,!'& <,.&+'&, $6 BJIH3 !+ '(, $6 BJJF3 # &!++$* CAAG3
!* , $6 CAAJ3 '* , $6 CABF=6 
& ,  (*+&, +*!+3 , %!& ,!% '*
'%($, *!'*( !'&-&!'&/+((*'0!%,$1CD%'&, + !& , '+(,!&,+
'*/ '%, ,*&+* !.+-++-$-&!'&6&(,!&,!&', !.'&
-&!'& ' ,  .+-$*!2 '& $(6  !+ (,!&, /+ (*.!'-+$1 !&'+ /!, 
$' '$!+%6 $' '$!+%%1 +!&!!&,$1 !%(!* (,!&,+7 (!,1 ,'  !. '&
-&!'&-,'&'&;'%($!&&%$&-,*!,!'&6-*, *3'&(,!&,', (*+&,
+*!+ -&*/&, $, %(-,,!'& - ,'  *'&! (!& (*'$%+6 .& ! , 
.+-$*!2'&$( !.+-&!'&3, '.*$$0,&+!.&++3&*.%3&
$'++ ' -&,!'&$ -&!,+ %1 $ ,' (*'$'& (*'$%+ &++!,,!& $,
%(-,,!'&6   *'&+,*-,!'& & +,!$$  /'*, / !$ (-*+-!& !& (,!&,+ /!, 
0,&+!.'%('-&,!++-$'++&!$-*/!, ', *%, '+6
!*,$6<CAAJ=*'&+,*-,EI;1*;'$/'%&7+,$*'%-,'&*',!





,*,%&,/!, %!*'.+-$* ,*&+*6 *'++;+,!'&$ -&,!'&$ *+-$,+' , 
'', & &#$ ++++ + '/ FG6G & BH6I ('!&,+ ' ,  ,',$ ' BAA ('!&,+3
*+(,!.$13 -+!& ,  ; !&+,*-%&,6 	&3 +.* $!%!,,!'&+ /* &',6
'&, $++3 ',  (,!&,+ /* $ ,' #( , !* $!% & , 1    	'
'%(*$/!, , !&&!+ &*$('(-$,!'&6
/'/!! $   ! !"%
    !&+,*-%&, -&*/&, *!'*'-+ ,*&+$,!'& & *'++;-$,-*$
(,,!'&!&,'!&&!+ ,'-*&,)-!.$&/!, , '*!!&$6 !&&!+ 
.*+!'& '/* 0,*%!,1 -&,!'&$ $ <= /+ $+' )-&,!,,!.$1 .$!,
/!, '%%&$&-%*'!&&!+ ;+(#!&!&!.!-$+6-*, *+,*&, /+








 $',!'&', *'&+,*-,+!,3 $'++'-&,!'&$-&!,+3&(,!&,+7'.*$$
+,,-+%1$$ .&!%(,'&, (,!&,;*('*,+'*+6 !+!&'*%,!'&/+
%,!-$'-+$1 '$$, *'% (,!&, *'*+ ,' (*'.!  $* (!,-* ' (,!&,+7
,*-%&(*.!'-+,*,%&,+6
  $!&!$ '$$'/;-( ,!% !& ,-!+ 

;
 &  '&+!* 0,&+!. '%(*
/!,  (*.!'-+$1 (-$!+  +,-!+ ' +!%!$* +'(6 ,-!+ 
;
 -+ ,  $*+,
(,!&, *'-(+ '* ,  +(!! !&!,!'&+ (-$!+  !& ,  $!,*,-* ,' ,6  
&-%*+ ' (,!&,+ ,*, /!,  ,  (*,!-$* +-*!$ !&,*.&,!'& !& , 
*,*'+(,!. *.!/ /* '&+!*$ ,#!& !&,' '-&, ,  $'/ &*$




 %1  .   & !%(, '& ,  '.*$$ '-,'%+ !& ,  *'++;
+,!'&$++++%&,6-*, *3 ,  ,*'&!,1' , +,-1('(-$,!'&+%#+ !,
!!-$,,'&*$!2, '-,'%+', +,-!+6
 ##-**,!&+1+,%<##-*,$6BJJF=+ '/(''*!&,*'+*.*#((
.$-+ !& *&, *$!!$!,1 +,-11$++&,$6 <CABG=6  !+%1 . &
!%(, '& ,  +,-1 *+-$,+6 '&, $++3 , (*+&,3 $$ ' ,  *,!& +1+,%+
.!$$'*++++!&&#$*, *!,!+ .$'/!&,*'+*.**%&,<$++&,
$6CABG=6 
& $! ,', !+3,  '+&((*' '*, ++++%&,'&#$*, *!,!+
/+"-+,!!6

& ,  ++++%&, ' '&'* +!, %'*!!,13 &' +$!& , /* .!$$6  
'$$'/;-(,!%/+$'&6 *%! , .&', *-&*$1!&%'*!!,!+3+- 
+ !%(!&%&,3 *',,'* - !&"-*!+3'* *, *'+!+3/ ! , , 	 +'*6
 -+3 ,  '-,'%+ ' ,  '&'* +!, -&,!'& ++++%&, + '-$  !&,*(*,
/!, -,!'&6
' +(!! !&+,*-%&,+0!+, '*++++!&'&'* +!,!+!$!,1,*-+!& ,  !$!
*+, + '& *, '* ,*&+* '&'* +!,6  +/+,*1!+!$!,1 
&0 <
= !+ 
&*$ !+!$!,1 %+-*%&, !&+,*-%&, , ,  + & .$!, '* #
(*'$%+<!*&#,$6BJJA3!*&#&1&+,CAAA=6
, +&.$!,'*
,  !&&!+  +(!&$ -+!'& ('(-$,!'& <##&& , $6 CABB=6 
, +*./$$ '* , 
(-*('++ ' ++++!& '&'* +!, !+!$!,1 !& ,-1 
6 	'/.*3 ,  
   &',
&.$!,'*, ++++%&,''&'*+!,!+!$!,1!&(,!&,+,* *.+,!&
,  * !$! *+, $(6 
,+ (+1 '%,*! (*'(*,!+ '* , !+ (-*('+ *%!&
-&*.$6

& ,  +'( ' ,  (*+&, +,-13 -*, * .$!,!'& ' ,   '* (,!&,+/!, 
'(& (*'0!%$ ,!! *,-*+ '-$  . '* .& %'* !&+! , !&,' , 
(+1 '%,*! (*'(*,!+ ' ,   '* ,!! *,-*+6	'/.*3 .$!,!'&' , 
 '*0,&+!.'(& *,-*+ *'&+,*-,-+!& ,  * $,!++!%-+'*+! $(
& 
$!2*'. %, ' /'-$  . & !%('++!$ - ,' ,  +%$$ &-%* '
(,!&,+ ,*,/!,  , !+ '%!&%, ' !& !&$&6'&, $++3 .$!,!'& '












/'0! "!" ! 
 !+ +,-1 (*'.!  *$!$ & .$! !&+,*-%&, '* ++++!& $'/* 0,*%!,1
-&,!'&!&!&&!+ (,!&,+6 !&&!+ .*+!'&', !&+,*-%&,&-+
'*$!&!$&+!&,!!(-*('++!&++++!& &!&$'/*0,*%!,1-&,!'&6
,
+*.+  /! .*!,1 ' (-*('++ &  + (*.!'-+$1 & .$!, !& !*&,
(,!&,*'-(+6  !+'%(,&+1,'%!&!+,*6 
,/'-$3 '/.*3
!&,*+,!&,'!&.+,!,, (+1 '%,*!(*'(*,!+', !&' '*,''(&
,!! *,-*+6 -*, *3 ,  !&&!+  .*+!'& ' ,  $'/* 0,*%!,1 +,!'& ' , 
'*'&,' 0,*%!,1 $. '* '-$  .$!, %'& ,!!$ *,-* (,!&,+
&, *+-$,+'%(*/!, , '+', !&+,*-%&,,'(*'.!!&+! ,!&,'
,  $!&!'%,*!+ ' , + ,/' %+-*+ & (*+(,!. **!& / ! 
!&+,*-%&,,'-+'*++++%&,,*,!!$*,-*6
  '-,'%+ ' ,  (*+&, +,-1 !&!, , , %&!& %, '+ '
%!*'+-*!$ ,!++- ,*&+*+ * /'*,  -+!& !& +$, ++ ' 0,&+!.
'%('-&*,-*+'*+)-$/!, %++!.'&&+',,!++- $'++6 !++,-1
(*'.!+!&'*%,!'&'*%!$+,'&, .!$$%!*'.+-$*, &!)-+&
, !* !&!,!'&+ ,' !$!,, ,*,%&, !+!'&+6 ,!&,+ %-+,  %,!-$'-+$1
+$, '* ,  ,*,%&,6'+, (,!&,+  !. (,$ -&,!'&$ $'&;,*%
'-,'%+ -+!& %!*'.+-$* , &!)-+ !& *'&+,*-,!'& ' *,-*+ &
+)-$''%($!,!'&+!&, ,!!&&#$6 +'-,'%++-(('*,, -+'
, + $$&!&*'&+,*-,!'&, &!)-+'*'%('-&,+!&, &#$&
,!!6
'%('+!, ,!++- ,*&+*+3 * %-+$ $(+3 & 
$!2*'. '& ,*&+('*, &
$&, &!&+ '-$!&$-!&, *+&$'($+,!&*'&+,*-,!.+-*'&+6
$$ +-*'&+ / '  &$ ,*-% (,!&,+ + '-$  /* ' ,  !&!,!'&+ '*
, + , &!)-+ !& ,!! & &#$ *'&+,*-,!'&6 -* *+-$,+ + '/ , , &#$






#&'// , **!+!&, *!$!*+,$(&,!.$1,+(,!&,+7	'&
!+!$!,1 !&  $** +,-1 ('(-$,!'&6 '% ' ,  (,!&,+ !& ,  (*+&, +*!+
+-**'%%!$,'+.*$!%!,,!'&+', *!$!*+,$('&'*+!,6
 !+-$&$'$'',&&#$!&+,*-%&, +$+'&.$!,!&




(*'+(,!. +,-1 ,'++++ ,  $'&;,*%*'.*1' ,  $,!++!%-+'*+!'&'*
+!,/'-$!.(*!&+! ,!&,', -&,!'&$$!%!,,!'&+6+$!&,,', *
/!,  ,/';1*3 !.;1*3 & ,&;1* '$$'/;-( ++++%&,+ /'-$ +  $! , '&
, * !$!,,!'&(*'++6-*, *3, +!2',  *.+,$('-$'%(*











-&,!'&$ +,,-+ &	'' (,!&,+/ '-&*/&, ,*-%,! %(-,,!'& '*
$,%(-,,!'&-,''(&*,-*', ,!!'-$'%(*/!, , '+/ '
-&*/&, * $,!++!%-+ '*+! $( $!% +$.6 
, '-$   1(', +!2 , ,
(,!&,+ / ' -&*' %(-,,!'& /'-$ &"'1   ! * -&,!'&$ & ( 1+!$
,!.!,1+,,-++/$$+	', &(,!&,+/!, *'&+,*-,$!%6
&, !+$! ,3
$+','	''%"'* $'/* 0,*%!,1 %(-,+/ ' . * !$!,, ,'
(*'+, ,! -+*+ ,* $!% $'++ - ,' ,*-% '-$  $( -+ ,' -&*+,& , 
!%(,', $'+,$!%'&(,!&,+>/$$;!&6 -+*3&'%(-,;+(!!	'
%+-*+ .&.!$$!&!&&!+ 6'* ., *&.$!,$'/*$!%
%(-,;+(!!!&+,*-%&,+.!$$'*-&,!'&$.$-,!'&'%"'*$'/*
$!%%(-,+& $'/*0,*%!,1(*'+, +!+-+*+6 
& -*, *+,-!+3 $'/* $!%
%(-,;+(!!'-,'%%+-*+'-$.$!,,'(*'.!,''$+'*$!&!$

















 "   $    !$  
" " $(
              
  (
      $      
  "  #!          
       (  ! )
              
    (
     !       
          " 
! (
$( 




	              
              
()   
       #$  
(  $      & "!& 














 0'.$ $!# -' - &# 	$,!&#! &!/+,!-2 	',)!-$ & -  )+-%&- ' $,-!
.++2'+)+%!,,!'&&!$!-!,-''&.-- !,,-.25
2),-+-!-.!,'0-'+',,'++##!.#!!&&'+.!&!&- ,!&
' - !, ,-.24 !& & -!/ '.- '+4 & ,.)+/!,!& - !,0'+#5	!, /'-!'& -'
- !, )+'"-  , & .&0/+!& +'% 2 '&5 
 % $,' +-.$ -' +',,'+
.#!!&&'+$$'0!&%-').+,.%2'$,&'+ $)!&%-'+ - %5	!,
,-+! -'+0+& .%&))+' 41-&,!/#&'0$',!&&,.++24
& +!'+'., 0'+# - ! '%%& -   ! ,- +,)-5 
 % /+2 +-.$ -' 
&
+&+7,%.,,& '+  !, .!& & ,.)+/!,!'& !& '&.-!& - !, ,-.25  !,
/'- %!$2 %&6, 0+% & ,.))'+-!/ &+'2  , %'-!/- % !& %2
+,+ 5	!,,.))'+- ,+'. -)- -'- !,)- -'0+,'-'+$&!25	!,
&- .,!,% ,&'&-!'.,& !,)+!,0'+#!&%- ',%',- $).$5
%
$,'- &#.$'+ !,'&-+!.-!'&,,'.- '+5
2),-+-!-. !,'0-''&-.$.,-'&&&'&-.-!+$
'+ - !+ )'!$ ))+'  !& +/!0!& - !, ,-.25 
 % /+2 +-.$ '+ - 
$+ +/!,!'& +*.,-, & -  &- .,!,-! --!-.5 '$$'+-!'&  , & 
)$,.+5

 % ,!&+$2 - &#.$ ' +'$ $$! '+  + ).&-.$ 0'+# , .- '+7!-'+5 	+
$!&.!,-!1)+-! &!%%&,!%)-'&- *.$!-2'- !,%&.,+!)-5





!& -  1!-!& 0'+$ ' ),2 '%-+!,5    , & & -!/ '70+!-+ &  +




'+ '$$'+-!'& !& -  -+&,$-!'& & +',,7.$-.+$ )--!'& ' -  $'0+
1-+%!-2.&-!'&$%,.+.,!&- !,,-.25
- &#$,'$%+/&)44
'+  + '&-+!.-!'& !& - '$$-!'&4 - &$2,!,4 & '70+!-!& , 0$$ ,
'++-!'&,!&- ,--!,-!$,-!'&,'- !,%&.,+!)-5

- &#+',,'+!,-'5'!&'+ !,'&-+!.-!'&-'- !,,-.2&'+'.- '+!&5
	!, $) !&- '$$-!'&& !&,! -.$ '%%&-,'& - %&.,+!)-, /&
1-+%$2 /$.$5 
 $,' - &# +',,'+ 	++! !&-'&& '+  !, ,--!,-!$ &
	'1)+-!,& !,'%%&-,'&%&.,+!)-+-,5

 - &# +' .&&!$44 '+ +.!-.$ '$$'+-!'&5 
 $,' - &#%2 '.- '+ &--!
.,-'&&44  4 '+  !, '&-+!.-!'&5 -++(& '$%4 
 - &# '+  $) !& - 
)-!&-$-+'&!-,,+ 5
%+-.$-'+!7..$!	$!&44'+/+!










-'-'$$-!'&52+-!-.!,'0-'!+"%$$,4 4'+ + $)0!- - 
,--!,-!$ ))+' 5 
 $,' - &# !!, &!,-4 4 '+  + '%%&-, '& - 
%&.,+!)-,5-) &-$-+!,- &#'+ !,!&,! -.$&!&7)- )+''+!&5

$,'- &#&+0!&'+44 4,'&)'"+/!4 4+!,-!& '&44
& !##' /'$!&&4 4 '+ - !+ '%%&-, '+ )+''+!& ' %&.,+!)-,5
'+- ',,&+4  894 ,+/,  0+% - &#, '+  !,  $) !& 0+!-!& - 
0!,  /+,!'&, ' -  !&'+% '&,&-, .,  +5 
 % +-.$ -' 	$&
 %!-'+- ,-.2!$$.,-+-!'&,5

- &#+',,'+.##7###$!&'+- ,!17%'&- ,-!&-,,.+!$+,!&-!&
&-+$!&$&&-+$	',)!-$4.+!&0 ! %',-'- 0+!-!&'- !,,-.2-''#
)$ !& -  $-  '.+, -+ 0'+#5 
 % $,' +-.$ -' !$ & !" +'% - 
,!&-!!$!++2'&-+$!&$&&-+$	',)!-$'+)+'/!!&%0!- %,,!/
%'.&-' $!-+-.+52+-!-. !, $,''0 -''+- ')! ,.+'&$+''%4
4 4 '+ !, 1)+-')!&!'&& $) !& +!&!& - '+- ')! ,-!'& !& - 
$!-+-.++/!05





$'/& $)0!- - $2'.-'- !,)+!&-5

0+%$2 - &#+! '+ + $'/&,.))'+-5 
 '.$&'- ') '+--+4%'+
.&+,-&!&4'++!&)+-&+5
 + + &.%+'., )')$ &'-%&-!'&  +0 '  / -. -%4 ,.))'+-























































































; ?3 Q>-/0-)$.'*/$*)'..$!$/$*)=$$'<<'& ;$,bNa_`eQ
,>>9<PSS 6>; ?3 Q 6)6?4& >-64Q6;*S>;?$>?;'S'&?$ >-64S<'2)T&-;'$>'&T2' ;4-4*S;')';'4$'









;6N $12-4N & 4 >N>; 4#';*Q	?&4.'4&1&&).0*()/($))%






 ;>2'>>N'2)'>N ?<3 4N>; ?<<Q''$./$.)"0).#*/2*0).<!!/.*)
(0.0'*.&'/'/$..0.=3$ &;>,69?;*Qa___OgW`XPa`TbeQ
 <-Q	'$)"*!/-0(/$$)%0-$.=4P	64<'$ N ;$- 4-N?;A'DN'&<Q; 2 4&




























































;?3# $1N2-$1Q*)"-!/$)"=4P ;'3$,?1N?;*'<<N;?3# $1N'&Q6B';


















N EE N6263#6N-9 364>-Q#0.*!*)?"-!/.0./$/0/.$)'-"
*)!/.<)4.+$!$).940?;DQa_``Oca?992aPdeTebQ
 39 4 N-2 46
N * 46N ;# N-$-64'N 2644 
N >> 4E-N6*;6<$-46
Q
64'<?#<>->?>'<-46;>,69 '&-$<?;*';DP);63# <-$<$-'4$'>6$2-4-$ 29; $>-$'Q >';$-
 >';'&Qa_`cOadW`_XPaccdTace`Q
 9 44 N?) 2-4-N 39 4 $$-Q)2/#)$,0!*--*)./-0/$*).*!'-"
(/$+#4.'*)!/.<*($)"-!/A''*"-!/.#''+'0.1.0'-$5!$0'B=
;>,69; ?3 >62Q`hhbOaWbXP`dhT`ffQ










 A & <N 4&.4N#!5'EN>,?3# Q*)./-0/$*)*!(%*-/-0(/$."()/'
*)!/.*!/#/$$2$/#1.0'-$5*)/-).!-.=2 <>'$64<>;?;*Q
a_`_O`adW`XPa`dTaabQ













,'4	N$,;'-#';N <,-4*>64N 6NA 4<Q#/$./#-/*!(/#$$''$)?
-.$./)//+#4'**0.0-0.)-(?)"/$1$)!/$*).$)*+)!-/0-.92-4;>,69
'2 >'<Qa_`bOcf`W`_XPb`bdTb`c_Q
















































 4-'2 N  D26; 














-;<$,2N23'1-4&';<Q<>'63D'2->-<Q63364$ ?<'< 4&>;' >3'4>
;'$633'4& >-64<Q;?*<Q`hhbOcdW`XPahTcbQ











'A-'B)6;?;*'64<Q,-2 &'29,- NP ?4&';<N`hhaPc`TddQ
*62N'$,>'2N9->E';ND# 1N 2<,N A-&6A->$,Q-/()/*!'*)"*)
)*)0)$*).<!/*-.!!/$)"#'$)"=?226<9>-<Qa_`aOf_WcXPaacTab`Q
*62N ?>,N''N 9'N ><64N6;;'22-;Q*)-!/$)"<*0-$)":$($)":
/-/"$.:)'/-)/$1.=;>,69; ?3 Qa_`dOah?992`aP`_T`cQ
2T






























	 -;# 41N6?9';N A-'<NR#;-'4Q#*.2./-4'*2&+$)$.$'$/4
,0./$*))$-=,D<-6>,'; 9DQ`hg_OeeWgXPaf`TafbQ





































?4&';2 4&WXP-4 ?';<<6$- >'<Na___Q$$'<<'&?4'b_Na_`dQ
,>>9PSSBBBQ4$#-Q423Q4-,Q*6AS#661<S`__deSQ

















































.$)/$./.$)'*-/*-=6?>,);-$ 4	 3-2D; $>-$'Qa_`cOdeWcXPabdTabhQ





















































 1N	->E9 >;-$1N-<,69N ;<,N-29N$,4'>>2';N-39<64N2>Q'4
0)$*)))*)0)$*).<+$($*'*"4:'$)$'$..0.:)!$))$'.+/.=40?;DQa_`cOcd
?992aPbTfQ&6-P`_Q`_`eS0Q-40?;DQa_`cQ_cQ__aQ







 33';>N-4 ;$,'1N;E'$- 1Q-?!'+-*)./-0/$*)*!/-0(/$'*2-
3/-($/42*0).=3;>,69W'22'' &XQa___OahWh?992XPaaTaeQ










 D'<N,';#6?;4'N E'2Q#IL?$/(	'/#0-14G=F=' 2>,
$6463-$<Q`hhbOaPa`fTaafQ
' 4'DQ'$0(=4P6,4Q-2'E-1- 4N B;'4$'
Q -<E 4&Q6,4 ;>-4N'&<Q





























622'4#'$1N63 ><?N66N$,6'3 4N 4*N;&3 44N'A-4Q#0--)/-*'
*!/#1.0'-$5?!$0'-*./*0/)*0."-!/$)/#/-/()/*!."()/'!/.*!/#
0++-3/-($/4=-$;6<?;*';DQa_``Ob`WbXP`gbT`ghQ
















































;?3'4 $1';N$-22'4ND& N 2'DQ*)./-*$')/$?$)!'((/*-4-0".C


















 92 4N& NE';1 4	N6; N&'36*2?Q*)./-0/$*)*!.*!//$..0)*)
!/.$)'*2-3/-($/42$/#!-!'+.=-$;6<?;*';DQ`hhgO`gWbXP`feT`g`Q





 ;*';N-<,-N$,4'-&';N	->6?<<-	N <:?'2'>; 	;'4$,6$-'>D6);>,69 '&-$
?;*';D 4&; ?3 >626*DW6	XQ-/()/*!+*.//-0(/$*)!/.4/#
$)0((-)/#)$,0=;>,69; ?3 >62?;*'<Qa_`aOhgW`XPhfT`_aQ





 <>';R<,'<-<N4-A';<->D6)64> 4 N-<<6?2 N`hfeOceQ












N &'3 1';<N2>'4 N ;>-Q*($)$)/-?-/$0'-)1-0.
*+)$)"2"*./*/*(4!*-'/-'+-..$*))1'"0.('0)$*)*!/#+-*3$('+-/*!
/#/$$=0-"$'/#)$,0=64'6-4>?;*3Qa__hOh`?992a>`P`_`T``dQ
, 4N 33-< 	;N 4&,?N-B 4N
-; ;&-	N 4'Q#$*'*"4*!*)
"-!/$)"=3$ &;>,69?;*Qa__dO`bW`XPffTgeQ
,6?;-N662'DN?4<'23 4N 4&-<N'; 3- 4N4*; 3N > ; 0 4N'4'<

























622';N ;64<64N2 E'#DN6>>632'DN'B62)N	 D';<N6,4<64N 3 *'N
$6>>N'<>O? 2->D6)-)'
;6?9Q; 4<2 >-649;6$'&?;'<)6;<> 4& ;&-<'&
:? 2->D6)2-)':?'<>-644 -;'<P,'?;69' 4;* 4-< >-64)6;'<' ;$, 4&;' >3'4>6)
 4$';WX 99;6 $,Q?; 4$';Qa__fOcbW`aXP`g`_T`ga_Q
6;639-2- <N';-<ND1-<< <




*(+'$/')'!-/0-.=$ 4&2 <>'$64<>;?;* 4&?;*Qa__cObgWdXPagcTagfQ
6<1-4'4N?4&:A-<>N-<>-2?63 N'&Q	'/#:!0)/$*)'+$/4)2'!-$)$)')
$)HFGG= >-64 24<>->?>')6;' 2>, 4&'2) ;'WXN'96;>egSa_`aQ'2<-41-Na_`aQ
6>-2 -4'4N6?> 3  N'2>64'4N1<-N-4> 2 N'?;3 4N',>64'4N';62 N
 23'42-44 N?69-6T ;1-2 N6<<-Q'$($)/$*)*!+$($(/#$$''$)?-.$./)/
/+#4'**0.0-0.!-*(0)$1-.$/4#*.+$/')$./-$/$)./$/0/$*).:$)')=3';*
4)'$>-<Qa__bOhWaXP`ehT`fdQ
6>'2 N6;16B<1-N6>'2 N#-16B<1-N3#;6E- 1Q#*0/*(.*!()/'../*/'


























 1,- 4-N'	 E-6N 4N	 262 NA 4<Q*)*-?$/*-$$/4*''*2$)"-$..0
	-1./!-*(/##$"#<4./(/$1$2)**')'4.$.*!*(+'$/$*).=
'$64<>;-$;6<?;*Qa_`eObaWdXPbcaTbdfQ






































)2 9$6A'; *'B->,2-E ;6A#64'>; 4<96;>-426B';2-3#< 2A *'Q;>,69; ?3 Q
a_`bOafW`_XPdfeTdg`Q
D64<N 3'<N622D';Q-1.0'-$.$'$-./"-!/<)0$/*!HL*).0/$1









 $'4E-'N6<<'N'22 3	N?;*'<<N'##NB-64>16B<1-	N 4&';<N
64'<N$4&;'BN >>';<64N$ ;>,DQ#-/-$5/$*)*!+/$)/.2$/#
#$"#?)-"4'*2-3/-($/4/-0(=;>,69; ?3 Qa___O`cWfXPcddTceeQ
 ;1<N&*;'4Q/-0/0-)1'*+()/*!/#.&'/*)=4P-2'E-1- 4N -<E
N











 >,'<N , -	Q'$)$'++'$/$*)!*-(0.')(0.0'*0/)*0.!'+.=>Q6?-<N
P6<#D6QN`hgaQ


















6$  >64N	26;-& NP;'<<Na__hQ
-4 3-N 4'& N>6* Q-/()/*!$)!/."()/'!/*!'*)"*)2$/#
1.0'-$5*)/-).!-='$64<>;-$;6<?;*Q`hhaOgWaXPfdTgaQ






?; 3 ><?N <,-36>6N63-4 * N *?$,-Q.0'-$5*)"-!/!*-*)*'*"$'
-*)./-0/$*)*!/#3/-($/$.<-1$2*!/#$*'*"$'1)/".=4>-$ 4$';'<Q
a_`cObcPaf_`Taf_fQ
?<, ; )-',N $ ;-
















  2	N39'22-EE';-	N6;1 N'22 ?';N'?4-*NA64-<'4, ;>T6>,'Q#-()
*2-3/-($/40)/$*)''AB$.-'$':1'$)-.+*).$1$)+/$)/.
0)-"*$)"#$+*-&)-+'()/=? 2-)''<Qa_`dOacWaXPc_dTc`_Q



















A <1 N"1-4'4N & 4 >N?6> ;-N ,2#';*N-;A'4< 26N-4& ,2Q$.&
!/*-.!*-+.0-"$'.$/$)!/$*)!*''*2$)"*+-/$1/-/()/*!)&'!-/0-.=
64'6-4>?;*3Qa_`bOhdPbcgTbdbQ







 4&; ?3 >626*DQa_`dObgWaXPh_Q
 2'DN > *4-N;*4 4-	N-22 N'4'&'>>-





 4N- 4*N6?N',Q'<964<-A'4'<<6)	Tbe 4&6B';C>;'3->D	?4$>-64 2
$ 2')6; <<'<<-4*6?>$63'<-4>; ?3 >-$-40?;-'<6)26B';'C>;'3->-'<Q40?;D
a_`cOcdW``XP`fdhT`febQ





















Q	?4$>-64 2>6> 2 4&<?#>6> 2,''2;'$64<>;?$>-64B->,);''$6396<->'
6<>'6) <$-6$?> 4'6?<*;6-4)2 9<6)>,'&''9$-;$?3)2'C-2- $A'<<'2<Q442 <>?;*Q
a__eOdeWeXPeagTebcQ
'11 4'4N ?>- -4'4N2-4'4N 26N"11-4'4Q'$$'$/4)1'$$/4./04*!/#
$))$.#1-.$*)H=F*!/#*.2./-4$.$'$/4$)3=9-4'W,-2  `hfeXQa_``ObeWcXPbbaT
bbgQ

















-4<1';N 4-'2<N4;-*N ;3-4*>64N' >64Q#$'$/4*!*0/*(
,0./$*))$-./*+/0-+/$)/*)-).!*''*2$)")&'-*)./-0/$*)=	66>412'4>
a_`bObcW`XPedTfcQ







))&.0-"-4<*(+'$/$*).)*0/*(*!GFFF!'+.=4>; 2 C-226) $?;*Q
a_`aOc`WdXPfbhTfcbQ
62DE6-<N







 &- >-64 4&?$2' ; )'>D?>,6;->D-4	-42 4&WXQ$$'<<'&?4'a`Na_`eQ

















N ;4';T <3?<<'4N263:A-<>N?1- -4'4Q#$))$.#1-.$*).*!/#
'*2-?'$(./$*).*!/#*-*)/*3/-($/4'1"*-)/#0.0'*.&'/'0(*-
*$/4'<+$'*/./04= 2?'' 2>,Qa_`dO`gWfXPcfaQ





D&-4>"'><-3"<<"Q 39';'N	-42 4&P 39';''4 33 >>-16;1' 16?2?40?21 -<?0 Qa_`eQ
hfgThdaTdh_bTgcTbW	XQ























 ;$- N; 4& 	N'2* &6Q0/'-!0.$*)2$/#$'$
*)!-!'+!/--'$/-)/)*)0)$*)<+*-/*!/2*..=-$;6<?;*';D=a_`dQ&6-P
`_Q`__aS3-$;Qaad`bQ
















62 4&N	 -;# 41Q#*')?*--$.$.$'$/40./$*))$-)/#.2./-4$.$'$/4
0./$*))$-=9-4'Qa___OadWacXPb``dTb`acQ
6<:A-<>N'96Q#!.$$'$/4*!/#)2/-).'/$*)"0$'$).!*-)*)?/#)$'.&$''.




N''Q6392-$ >-64< <<6$- >'&B->, ?>6*'46?<





 2'3Q-$/$')'4.$.*!/$$'!-/0-#'$)"!*''*2$)"0)-()$'$)"=4>';4 >-64 2
;>,69 '&-$<Qa_`aObeWfXP`cf`T`cffQ








)(/?)'4.$.= > # <'D<>'3'A392'3'4>'9Qa_`dO`bW`XPadbTb_bQ
































































' 2>,;6*; 3A 2? >-64`hhcQ$$'<<'&'9>'3#';`a>,a_`eQ



















































Q	'/#(.0-()/ .'.<+-/$'"0$ /* /#$-1'*+()/
)0.=b;&'&QC)6;&N4->'&-4*&63<PC)6;&4-A';<->D;'<<Na__bQ








?'&1 39 N  ;#'D N '?<1'4< N '391  N   < N 6))3 44 N <$,';4' Q #
$)$) *! *./$/$. $) *+) !-/0-.< ) )'4.$. *! NJM *+) !-/0-. A -1$2 *! /#
	))*1-3+-$)BQ;>,69; ?3 Q`hhbOfWdXPcfbTcgaQ




 1 1?; N 4 1 N?3 -N 3 -Q*2/$$'*./*/*(4!*-*./*-/#-$/$.*!/#)&'=
.0'/.*!)2*+-/$*)$)GM+/$)/.=64'6-4>?;*;Q`hhdOffW`XPd_TdcQ
 1 3-N 1 , <,-N4&6N <?& Q.0'-$5!$0'-"-!/.!*-/#-*)./-0/$*)
*!."()/'/$$'*)!/.=;$,;>,69; ?3 ?;*Q`hhfO``eWeTfXPc_cTc_fQ
 33-;??<?Q
		-44-<,6?;4 26);>,69 '&-$< 4&
; ?3 >626*DQa_`dPbgOggQ






































Q*0)#'$)"=4PQ	64<'$ N 21';N ;#';N
6B';<N	;6<>N'&<Q; 2 4& C-226) $- 2; ?3 Qc>,'&Q3<>';& 3N'>,';2 4&<P
 ?4&';<Na_`aOhTahQ

































































-4*T? 4N, 6T64*N-4*T?	N 6T4Q-./$'$/4*!-/0.*($)$.!-!'+!*-
-*)./-0/$*)*!.*!/?/$..0!/.$)3/-($/$.Q-$;6<?;*';DQa__cOacP`agT`bbQ
?N- N 4*N, -Q)"()/*!#4+-/-*+#$)*)0)$*)2$/#!$'0-*!$)/-)'
!$3/$*)4$./-/$*)*./*").$.=40?;DQa_`dOceW`_XPa_b_Ta_bdQ
 0-3 QN 3 -N6# > N?; > N	?1?-N 1 1?; =.0'-$5*(+*.$//$..0
/-).!-*-*+)!-/0-.2$/#(..$1.*!/?/$..0!/.$)/#'*2-3/-($/$.=
-$;6<?;*';DQa__aOaaWbXP``cT`a`Q
 0-3 N6# > N,-*'3 ><?N B 3?; N B >'N 3 -N 1 1?; Q.0'-$5
!$0'-"-!/$)"$)/#/-/()/*!(/#$$''$)?-.$./)//+#4'**0.0-0.*./*(4'$/$.
)$)!/)*)0)$*)='$64<>;-$;6<?;*Qa__c Oa_W`XP`bTa_Q



















 2 A; <
N ;$?<N'A-4N >E 1-<Q)"()/*!*+)!-/0-.)
.0.,0)/*(+'$/$*).=64'6-4>?;*3Qa__fOghWcXPggcTghdQ
 1';, ,; 1N6;	N 4 > <N$-1'2N 96?4>E-<N-$62-	N2>?4> <N46#'N
,'4N;'<$,';N82E2'	N843'EQ6;9,626*-$ 2 4&36;9,63'>;-$'A 2? >-646)














?;*Qa_`eP'`eaffdQ&6-P`_Q`__`S0 3 <?;*Qa_`eQaffdQY9?# ,' &6)9;-4>Z
E 1< ;N@*@4N6;6<N
@;#@EN D 2 ;NE';1 4	Q-1.0'-$5!$0'-"-!/.





































QUALITY OF LIFE QUESTIONNAIRE (15D©) 
 
 
Please read through all the alternative responses to each question before placing a cross (x) 
against the alternative which best describes your present health status. Continue through all 15 
questions in this manner, giving only one answer to each. 
 
 
QUESTION 1.  MOBILITY 
1 (  ) I am able to walk normally (without difficulty) indoors, outdoors and on stairs. 
2 (  ) I am able to walk without difficulty indoors, but outdoors and/or on stairs I have slight           
 difficulties. 
3 (  ) I am able to walk without help indoors (with or without an appliance), but outdoors               
 and/or on stairs only with considerable difficulty or with help from others.  
4 (  ) I am able to walk indoors only with help from others.  
5 (  ) I am completely bed-ridden and unable to move about. 
 
QUESTION 2.  VISION 
1 (  ) I see normally, i.e. I can read newspapers and TV text without difficulty (with or                 
 without glasses).  
2 (  ) I can read papers and/or TV text with slight difficulty (with or without glasses).  
3 (  ) I can read papers and/or TV text with considerable difficulty (with or without glasses). 
4 (  ) I cannot read papers or TV text either with glasses or without, but I can see enough to           
 walk about without guidance.  
5 (  ) I cannot see enough to walk about without a guide, i.e. I am almost or completely blind. 
 
QUESTION 3.  HEARING 
1 (  ) I can hear normally, i.e. normal speech (with or without a hearing aid). 
2 (  ) I hear normal speech with a little difficulty. 
3 (  ) I hear normal speech with considerable difficulty; in conversation I need voices to be             
 louder than normal. 
4 (  ) I hear even loud voices poorly; I am almost deaf. 
5 (  ) I am completely deaf. 
 
QUESTION 4.  BREATHING 
1 (  ) I am able to breathe normally, i.e. with no shortness of breath or other breathing difficulty. 
2 (  ) I have shortness of breath during heavy work or sports, or when walking briskly on flat           
 ground or slightly uphill. 
3 (  ) I have shortness of breath when walking on flat ground at the same speed as others my 
age. 
4 (  ) I get shortness of breath even after light activity, e.g. washing or dressing myself. 

















QUESTION 5.   SLEEPING 
1 (  ) I am able to sleep normally, i.e. I have no problems with sleeping. 
2 (  ) I have slight problems with sleeping, e.g. difficulty in falling asleep, or sometimes                
 waking at night. 
3 (  ) I have moderate problems with sleeping, e.g. disturbed sleep, or feeling I have not slept 
 enough. 
4 (  ) I have great problems with sleeping, e.g. having to use sleeping pills often or routinely,           
 or usually waking at night and/or too early in the morning. 
5 (  ) I suffer severe sleeplessness, e.g. sleep is almost impossible even with full use of                  
 sleeping pills, or staying awake most of the night.      
 
 
QUESTION 6.   EATING 
1 (  ) I am able to eat normally, i.e. with no help from others. 
2 (  ) I am able to eat by myself with minor difficulty (e.g. slowly, clumsily, shakily, or with           
 special appliances). 
3 (  ) I need some help from another person in eating. 
4 (  ) I am unable to eat by myself at all, so I must be fed by another person. 
5 (  ) I am unable to eat at all, so I am fed either by tube or intravenously.  
 
 
QUESTION 7.  SPEECH 
1 (  ) I am able to speak normally, i.e. clearly, audibly and fluently. 
2 (  ) I have slight speech difficulties, e.g. occasional fumbling for words, mumbling, or                 
 changes of pitch. 
3 (  ) I can make myself understood, but my speech is e.g. disjointed, faltering, stuttering or            
 stammering. 
4 (  ) Most people have great difficulty understanding my speech. 
5 (  ) I can only make myself understood by gestures. 
 
 
QUESTION 8.   EXCRETION 
1 (  ) My bladder and bowel work normally and without problems. 
2 (  ) I have slight problems with my bladder and/or bowel function, e.g. difficulties with               
 urination, or loose or hard bowels. 
3 (  ) I have marked problems with my bladder and/or bowel function, e.g. occasional                  
 'accidents', or severe constipation or diarrhea. 
4 (  ) I have serious problems with my bladder and/or bowel function, e.g. routine 'accidents',           
 or need of catheterization or enemas. 
5 (  ) I have no control over my bladder and/or bowel function. 
 
 
QUESTION 9.   USUAL ACTIVITIES 
1 (  ) I am able to perform my usual activities (e.g. employment, studying, housework, free-           
 time activities) without difficulty. 
2 (  ) I am able to perform my usual activities slightly less effectively or with minor difficulty. 
3 (  ) I am able to perform my usual activities much less effectively, with considerable                  
 difficulty, or not completely. 
4 (  ) I can only manage a small proportion of my previously usual activities.  










QUESTION 10.  MENTAL FUNCTION 
1 (  ) I am able to think clearly and logically, and my memory functions well 
2 (  ) I have slight difficulties in thinking clearly and logically, or my memory sometimes fails me.   
3 (  ) I have marked difficulties in thinking clearly and logically, or my memory is somewhat          
 impaired. 
4 (  ) I have great difficulties in thinking clearly and logically, or my memory is seriously              
 impaired. 
5 (  ) I am permanently confused and disoriented in place and time. 
 
QUESTION 11.   DISCOMFORT AND SYMPTOMS 
1 (  )  I have no physical discomfort or symptoms, e.g. pain, ache, nausea, itching etc.  
2 (  )  I have mild physical discomfort or symptoms, e.g. pain, ache, nausea, itching etc.  
3 (  )  I have marked physical discomfort or symptoms, e.g. pain, ache, nausea, itching etc. 
4 (  )  I have severe physical discomfort or symptoms, e.g. pain, ache, nausea, itching etc. 
5 (  )  I have unbearable physical discomfort or symptoms, e.g. pain, ache, nausea, itching etc. 
 
 
QUESTION 12.   DEPRESSION 
1 (  )  I do not feel at all sad, melancholic or depressed. 
2 (  )  I feel slightly sad, melancholic or depressed. 
3 (  )  I feel moderately sad, melancholic or depressed. 
4 (  )  I feel very sad, melancholic or depressed. 
5 (  )  I feel extremely sad, melancholic or depressed. 
 
 
QUESTION 13.   DISTRESS 
1 (  )  I do not feel at all anxious, stressed or nervous. 
2 (  )  I feel slightly anxious, stressed or nervous. 
3 (  )  I feel moderately anxious, stressed or nervous. 
4 (  )  I feel very anxious, stressed or nervous. 
5 (  )  I feel extremely anxious, stressed or nervous. 
 
 
QUESTION 14.   VITALITY 
1 (  )  I feel healthy and energetic. 
2 (  )  I feel slightly weary, tired or feeble. 
3 (  )  I feel moderately weary, tired or feeble. 
4 (  )  I feel very weary, tired or feeble, almost exhausted. 
5 (  )  I feel extremely weary, tired or feeble, totally exhausted. 
 
 
QUESTION 15.  SEXUAL ACTIVITY 
1 (  )  My state of health has no adverse effect on my sexual activity. 
2 (  )  My state of health has a slight effect on my sexual activity. 
3 (  )  My state of health has a considerable effect on my sexual activity. 
4 (  )  My state of health makes sexual activity almost impossible.  
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Foot and Ankle Visual Analogue Scale (VAS) 
 
Name  Sex  m / f Date VAS . .  
   Internal nr.  —    
   Examiner    
Date of birth . .  Time  1 preoperatively;  2 postoperatively, before implant removal; 
  3 at the time of implant removal;  4 after implant removal 
 
Instructions for filling out the questionnaire 
Period: 
 Describe only the period before the accident or the surgery 
 Describe only the period between the accident / surgery and the implant removal (IR) 
 Describe only the actual period 
(To be marked by the examiner) 
On the reverse page is a questionnaire with questions relating to “foot problems“ (e.g. pain of foot).  For the answer of the 
questions a scale is available in form of a line.  Please mark the appropriate point on the line with a cross, which describes 
best your personal situation at the above mentionend period.  At the very left side of the line is the most negative value, at the 
very right the most positive.  Please use only marks, do not write text! 
This is an example for an answer of the question “How are you today? “ as shown: 
Very bad Ōņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņ8ņņņņņņņņņņņņņņō Excellent, very well 
The answer at the cross on the line means in this example that you feel today “well “, however not “very well“. 
Please answer the questions only negatively when the foot problems are really responsible for your limitation relating to a 
certain activity.  Example:  You would answer the question about foot problems when running with „running not possible “ 
because you do not have the necessary stamina for running.  What we mean is that you could run in principle without foot 
problems or, whether your foot problems - like pain - make running impossible. 
 
You do not have to answer each question!  Answer only the questions which you would like and which you have 
understood!  Please use the field “additions/characteristics/remarks“ for suggestions for improvement and/or criticism. 
Explanation of some terms: 
Physical rest:  This means that you do not do arduous things, i.e. you are reading a paper, lying on the sofa or in bed, 
watching television etc. 
Physical stress:  This means that you perform physical activities, i.e. arduous garden work, occupational work, sport etc. 
Housework:  Everyday activities like cleaning windows, ironing, dusting, washing up, cooking etc.. 
Activities of daily life:  Personal activities such as getting out of bed, eating, washing yourself, getting dressed, tying your 
shoes etc.. The answer to this question should not refer to activities which are already mentioned in another place of the 
questionnaire (e.g. standing, bending forward, stretching etc.)! 
 
Additions  /  characteristics  /  remarks 
 
 








How much do foot problems affect your gait? 
Strong 
 limping Ōņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņō 
No changes, normal 
gait 
How often do you have foot pain in physical rest? 
Constantly, 
 always Ōņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņō 
Never, 
very rarely 





How often do you have foot pain during physical activity? 
Constantly, 
 always Ōņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņō 
Never, 
very rarely 





Do you have the impression that one leg is weaker than the other? 
The weakness restricts 
me substantially Ōņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņō 
Same strength as in the 
healthy leg 
Do you have callous at the foot / feet ? 
Widespread, 
 painful callus Ōņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņō 
No 
callus 
Do you have a limitation of ankle or foot range of motion? 
My foot/ankle joint is 
constantly rigid Ōņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņō 
No limitation of range of 
motion at any time 
Do you have problems when climbing stairs? 
Climbing stairs 
impossible Ōņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņō 
Climbing stairs without 
limitation possible 
How much do foot problems affect your occupation? 
 Occupation cannot be 
practiced any more Ōņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņō 
No  
limitation  
How much do foot problems hinder you driving a car (operating clutch, accelerator, brake pedals)? 
Driving a car not 
possible Ōņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņō 
Driving a car without 
limitation possible 
How long can you stand without foot problems? 
Only briefly, and with 
crutches/stick Ōņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņō 
For hours,  
without limitation 
How much do foot problems affect your ability to stand on one leg? 




How long can you walk without foot problems? 
Impossible, or briefly 
with crutches/stick Ōņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņō 
For hours, without 
limitation 
Do foot problems stop you from running (e.g jogging / on soft or uneven ground)? 
Even short jogging is 
impossible Ōņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņō 
Jogging for extended 
periods possible 
How much do foot problems affect your daily activities (e.g. getting dressed, eating, washing etc)? 
Impossible on my own, 
need constant help Ōņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņō 
No  
limitation 
How much do foot problems restrict traveling (traveling with trains, busses, aircrafts etc.)? 
Traveling impossible Ōņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņō No limitation 
Do you have problems finding good footwear? 
Can only wear 
orthopaedic shoes Ōņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņō 
Can wear any type of 
shoe 
How much do foot problems restrict walking on uneven ground? 
On uneven ground 
walking is impossible Ōņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņņō 
No limitations on 
uneven ground 
How much is your sensation in your foot/feet reduced? 







                                                                                         Tutkimusnumero _____________
1/2
Janalla oleva vastaus tarkoittaa tässä esimerkissä, että vointinne on kohtalainen, ei huono mutta ei hyväkään.
          Nilkka / jalkaterä on 
               jatkuvasti jäykkä    Ei liikerajoitusta     
           laajoja kovettumia     Ei kovettumia
8. Onko nilkan tai jalkaterän liikkuvuus rajoittunut?
6. Onko vammautunut jalkanne heikompi kuin toinen?
    Merkittävästi heikompi     Ei puolieroa
7. Onko jaloissanne kovettumia?
           Kivuliaita / 
4. Kuinka usein jalkakipua esiintyy rasituksessa (esim. kävellessä, urheillessa)?
                 Toistuvasti, aina   Ei koskaan, harvoin    
5. Kuinka voimakasta jalkakipu on rasituksessa?
     Äärimmäisen kova kipu   Ei kipua 
                          ontumista   Ei poikkeavaa
3. Kuinka voimakasta jalkakipu on levossa?
     Äärimmäisen kova kipu   Ei kipua
                Toistuvasti, aina   Ei koskaan, harvoin
2. Kuinka usein jalkakipua esiintyy levossa (esim. maatessa, istuessa)?
             Erittäin huonosti     Erittäin hyvin
1. Kuinka paljon jalkaongelmat vaikeuttavat kävelyä?
       Aiheuttavat voimakasta
Kyselyn täyttöohjeet: Tämä kysely koskee "jalkaongelmia" (jalkaterän tai nilkan alueen kipuja). Kysymysten
asteikko on esitetty janan muodossa. Olkaa hyvä ja merkitkää janalle pystyviiva sille kohdalle, joka parhaiten kuvaa
tilannettanne tänään. Äärimmäisenä janan vasemmassa laidassa on huonoin mahdollinen ja äärimmäisenä
oikeassa laidassa paras mahdollinen tilanne. Merkitkää ainoastaan pystyviivalla, älkää kirjoittako tekstiä. Voitte
jättää vastaamatta sellaisiin kysymyksiin, jotka eivät kosketa teitä (esim. autolla ajo).
Vastausesimerkki (tähän kysymykseen ei tarvitse vastata):
Kuinka voitte tänään?
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                      Estää täysin      Ei rajoita
20. Onko jalassanne/jaloissanne tuntopuutoksia?
             Ei tuntoa lainkaan      Normaali tunto
                jalkineet sopivat      Ei rajoituksia
19. Estääkö jalkaongelma kävelyä epätasaisella alustalla?
18. Onko teillä vaikeuksia löytää sopivia jalkineita jalkaongelmien takia (esim. korotettu tai leveämpi kenkä)?
     Vain erikoisvalmisteiset 
                     Eivät onnistu, 
              jatkuva avuntarve       Ei rajoituksia
17. Rajoittaako jalkaongelma matkustamista joukkoliikennevälineillä?
             Ei onnistu lainkaan     Ei rajoituksia
            Ei onnistu lainkaan     Ei rajoituksia
16. Haittaavatko jalkaongelmat päivittäisiä toimintoja (esimerkiksi pukeutumista, syömistä, peseytymistä)?
14. Kuinka kauan pystytte kävelemään ilman jalkaongelmia?
    Ei onnistu / lyhyen aikaa,                                                                                                             Tunteja, ilman 
                     keppiin tukien     rajoitusta
15. Pystyttekö juoksemaan jalkaongelmasta huolimatta (esim. pehmeällä tai epätasaisella alustalla)?
13. Pystyttekö seisomaan yhdellä (vammautuneella) jalalla?
            Ei onnistu lainkaan      Ei rajoituksia
12. Kuinka kauan pystytte seisomaan ilman jalkaongelmia?
    Ei onnistu / lyhyen aikaa,                                                                                                           Tunteja, ilman          
                     keppiin tukien    rajoitusta
11. Kuinka paljon jalkaongelmat haittaavat autolla ajamista (esim. polkimien käyttöä)?
                    Estävät täysin 
                            ajamisen    Eivät rajoita ajamista
             Ei onnistu lainkaan   Ei ongelmia
10. Kuinka paljon jalkaongelmat haittaavat työntekoa?
                   Estävät täysin                                                                                                             Eivät rajoita
                            työnteon    työntekoa 






Please rate your ability to do the following activities in the last week by circling the number below the appropriate response.
NO MILD MODERATE SEVERE UNABLEDIFFICULTY DIFFICULTY DIFFICULTY DIFFICULTY
1. Open a tight or new jar. 1 2 3 4 5
2. Write. 1 2 3 4 5
3. Turn a key. 1 2 3 4 5
4. Prepare a meal. 1 2 3 4 5
5. Push open a heavy door. 1 2 3 4 5
6. Place an object on a shelf above your head. 1 2 3 4 5
7. Do heavy household chores (e.g., wash walls, wash floors). 1 2 3 4 5
8. Garden or do yard work. 1 2 3 4 5
9. Make a bed. 1 2 3 4 5
10. Carry a shopping bag or briefcase. 1 2 3 4 5
11. Carry a heavy object (over 10 lbs). 1 2 3 4 5
12. Change a lightbulb overhead. 1 2 3 4 5
13. Wash or blow dry your hair. 1 2 3 4 5
14. Wash your back. 1 2 3 4 5
15. Put on a pullover sweater. 1 2 3 4 5
16. Use a knife to cut food. 1 2 3 4 5
17. Recreational activities which require little effort 
(e.g., cardplaying, knitting, etc.). 1 2 3 4 5
18. Recreational activities in which you take some force 
or impact through your arm, shoulder or hand 
(e.g., golf, hammering, tennis, etc.). 1 2 3 4 5
19. Recreational activities in which you move your 
arm freely (e.g., playing frisbee, badminton, etc.). 1 2 3 4 5
20. Manage transportation needs 
(getting from one place to another). 1 2 3 4 5
21. Sexual activities. 1 2 3 4 5
DISABILITIES OF THE ARM, SHOULDER AND HAND










NOT AT ALL SLIGHTLY MODERATELY QUITE EXTREMELYA BIT
22. During the past week, to what extent has your arm, 
shoulder or hand problem interfered with your normal 
social activities with family, friends, neighbours or groups? 
(circle number) 1 2 3 4 5
NOT LIMITED SLIGHTLY MODERATELY VERY UNABLEAT ALL LIMITED LIMITED LIMITED
23. During the past week, were you limited in your work 
or other regular daily activities as a result of your arm, 
shoulder or hand problem? (circle number) 1 2 3 4 5
Please rate the severity of the following symptoms in the last week. (circle number)
NONE MILD MODERATE SEVERE EXTREME
24. Arm, shoulder or hand pain. 1 2 3 4 5
25. Arm, shoulder or hand pain when you 
performed any specific activity. 1 2 3 4 5
26. Tingling (pins and needles) in your arm, shoulder or hand. 1 2 3 4 5
27. Weakness in your arm, shoulder or hand. 1 2 3 4 5
28. Stiffness in your arm, shoulder or hand. 1 2 3 4 5
NO MILD MODERATE SEVERE
SO MUCH




29. During the past week, how much difficulty have you had 
sleeping because of the pain in your arm, shoulder or hand? 
(circle number) 1 2 3 4 5
STRONGLY NEITHER AGREE STRONGLY
DISAGREE DISAGREE NOR DISAGREE AGREE AGREE
30. I feel less capable, less confident or less useful 
because of my arm, shoulder or hand problem. 
(circle number) 1 2 3 4 5
DISABILITIES OF THE ARM, SHOULDER AND HAND
A DASH score may not be calculated if there are greater than 3 missing items.







Please rate your ability to do the following activities in the last week by circling the number below the appropriate response.
NO MILD MODERATE SEVERE UNABLEDIFFICULTY DIFFICULTY DIFFICULTY DIFFICULTY
1. Open a tight or new jar. 1 2 3 4 5
2. Do heavy household chores (e.g., wash walls, floors). 1 2 3 4 5
3. Carry a shopping bag or briefcase. 1 2 3 4 5
4. Wash your back. 1 2 3 4 5
5. Use a knife to cut food. 1 2 3 4 5
6. Recreational activities in which you take some force 
or impact through your arm, shoulder or hand 
(e.g., golf, hammering, tennis, etc.).
1 2 3 4 5
NOT AT ALL SLIGHTLY MODERATELY QUITE EXTREMELY
A BIT
7. During the past week, to what extent has your
arm, shoulder or hand problem interfered with
your normal social activities with family, friends,
neighbours or groups? 
1 2 3 4 5
NOT LIMITED SLIGHTLY MODERATELY VERY UNABLEAT ALL LIMITED LIMITED LIMITED
8. During the past week, were you limited in your
work or other regular daily activities as a result
of your arm, shoulder or hand problem?
1 2 3 4 5
NONE MILD MODERATE SEVERE EXTREME
9. Arm, shoulder or hand pain. 1 2 3 4 5
10. Tingling (pins and needles) in your arm,
shoulder or hand.
1 2 3 4 5
NO MILD MODERATE SEVERE
SO MUCH




11. During the past week, how much difficulty have
you had sleeping because of the pain in your arm,
shoulder or hand? (circle number)
1 2 3 4 5
A QuickDASH score may not be calculated if there is greater than 1 missing item.
QuickDASH DISABILITY/SYMPTOM SCORE = (sum of n responses) - 1  x 25, where n is equal to the number
of completed responses. n
QuickDASH
Please rate the severity of the following symptoms



























































































































































































Kuinka usein harrastatte liikuntaa?  Pisteet
 Vähintään 6 kertaa viikossa 5
 3-5 kertaa viikossa 4
 1-2 kertaa viikossa 3
 Muutaman kerran kuukaudessa 2
 Kerran kuukaudessa tai vähemmän 1
Liikunnan teho Kuinka rasittavaa liikuntaa harrastatte? 
 Erittäin rasittavaa, kovatehoista liikuntaa. 
Hengästyminen ja hikoilu on runsasta, esim. 
kilpaurheilu
5
 Selvästi rasittavaa liikuntaa, joka aiheuttaa 
hengästymistä ja hikoilua
4
 Kohtalaisen rasittavaa liikuntaa esim. reipas kävely 3
 Kevyttä liikuntaa 2
 Hyvin kevyttä liikuntaa 1
Liikunnan aika Kuinka kauan liikuntasuorituksenne tavallisesti 
kestää?

 Pidempään kuin 30 minuuttia 4
 20-30 minuuttia 3
 10-19 minuuttia 2
 Alle 10 minuuttia 1

 
Mitkä ovat tyypillisimmät liikuntalajit, joita harrastat? Mainitse kolme. 
 
1.__________________________________________________________________  
 
2.__________________________________________________________________  
 
3.__________________________________________________________________ 

